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UNITED STATES ENVIRONWNTAL PROTECTION AGENCY 
Region 111 

841 Chestnut Street 
Philadelphia, Pennsylvania 191 07 

July 9, 1993 

SUBJECT: 

FROM: 

Risk-Based Concentration Table, Third Quarter 1993 

Roy L Smith, Ph.D., Senior Toxicologist 
Technical Support Section (3HW13) 

TO: RBC Table mailing list 

Attached is the EPA Region In risk-based cormmation table, wfiicb has been 
distniuted quarterly to all interested EPA officzb and private parties since 1991. If you 
are not currently on the mailing list, but would like tr be, please contact Anna Poulton 
(phone: 215-597-3179, fax: 215-597-9890) and give her your nun?, address, and phone 
and FAX numbex 

t 

The table contains reference dosg 8nd carcinogenic potency slopes (obtained 
from IRIS through July 1, 1993, HEAST through November 1992, OiIEA-Cincinnati, and 
other EPX sources) for nearly 600 chemicals. These toxicity constants have been 
combined wiih "standard" exposure scenarios to calculate chetical concentratiorls 
corresponding to fixed levels of risk (Le., a hazard quotient of 1, or Uetimz micer risk of 
lo", whichever occurs at a lower concentration) in water, air, fish tissue, a:id soil. 

sites, and as a desk reference for emergencies mod other requests for immediate 
information. The table 2'50 provides a useful bevhmark for evaluating preliminary site 
investigaticn data and contractor-prepared p r e k  ry remediation goals. The table has 
no oE€icinl status eithei regulation or guidance, and should be used only as a predictor 
of gene-;i singlxmmminzwt health risk estimates. ?%e tcbk is spec$calr)r a Ltrended 
as (1)  a stand-abne decision-making tool, (2) a substitute for EPA guidance for prepahg 
baseline risk assessments, (3) a source of site-specific cleanup levek, or (4) a n3e to 
deternrhe if a wuc ir hazardow under RCRA. In general, chemical concentrations above 
the levels in the table suggest a need for a closer look by a toxicologist, but shou!d not be 
used as the sole basis for taking any action. 

The toxicity information in the table has been assembled by hand, and (despite 
extensive checking and several years' use) may contain errors. It's advisable to 
cross-check before relying on any numbers in the table. If you find any errors, please 
send me a note. My thanks to summer student intern Scott Davis, who cross-checked all 
the IRIS-derived toxicity constants. He found a few mis-spellings, and one numerid 
error (see summary of changes, below). 

The Region I11 toxicologists use this table as a risk-baed screen for Superfund 

This update of the table contains new .listings for diesel en&e emissions and vinyl 
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bromide. It also reflects revised toxicity constants (and therefore new risk-based 
concentrntions) for methyl ethyl ketone, carcinogenic polynuclear aromatic hydrocarbons, 
and Aroclor 1016. The reference dose for Aroclor 1016 in the last version of the table 
was incorrect. 

(" 
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Risk-Based Concentration Table 
Background Information 

General: Separate carcinogenic and non-carcinogenic risk-based concentrations were 
calculated for each compound for each pathway. The concentration in the table is the lower 
of the wo, rounded to two sirnficant figures. All calcul3tions for non-carcinogens used an 
averaghg time equal to the exposure duration times 365 days per year. The following terms 
and values were used in the calculations: 

Exposwe variables 

I-General: 

Carcinogenic po!cacy slope oral (kg-dmg): 

Carcinogenic potency slope inhaled (kg d/rng): 

R e f x n c e  dose oral (rngflrgld): 

Refeience d s e  inhaled (mgkgkl): 

Targ t  cancer risk: le46 

--- -__I 

--I_ - -. 

Targe: h a r d  quotient: 1 - 
Body weight, adult (kg): 70 

Body weight, age 1-6 (kg): 15 

59 

-- - -  

Body wei&., age adjusted (hg): 

AverAginZ time carcinogens (d): 25550 

Air inhaled, adult ( d / d ) :  20 

Air inhaled, age 1-6 (m3/d): 

Tap water ingested, adult (vd): 

Tap water inges ta  age 1-6 (ud): 

Tap water ingested, ageadjusted (vd): 

Fish ingested (g/d): 54 

Soil ingested, adult (mgld): 100 

Soil ingested, age 1-6 (mud): 

Soil ingested, age adjusted (ingld): 

- 

Averagijng tir1.E non-carcbiogens (a): 

- - 
12 

Air inhaled, age-adjusted ( d / d ) :  18 

2 

1 

1.8 
-- 

200 

120 

I 

1 

Name 

CPSa 

CPSi 

RfDi 

TR 

THQ 
BWa 

BWc 

BWall 

ATc . 

ATn 

IRWa 

DRWC 

IRWall 

IRF 
-- 

IRsall 



2-Resident ial: 

Exposure frequeocy (w): 350 EFr 

Exposurp, duration, age adjusted (y): 30 EDaU 

Exposure duration. age 14 (y): 6 EDc .- 
VolatilizAiion factor (Um3): 0.5 VF 

I 3-Occupational: 

E k p u r e  frequency (w): 250 I EFo 
i 

Exposure duration 01): 2!5 EDo 

The priority srnong sources of toxicological constants was as €allows: (1) IRIS, (2) HEAST, 
(3) HEAST alternati*-: method, (4) ECAO-Cincinnati, ( 5 )  withdiawn fium IRIS, (6) 
withdrawn froIii HEAST, and (7) other EPA documents. Each source was use3 only if 
numbers from higher-priority sources were unavailable. 

Algorithrm: 

1. ResiJential water use ( p a ) .  Volatilization terms were calculated only for compounds 
with "y" in the "VOC' column. Compounds havir!g a Henry's Law constant greater than 1Ds 
were considered volatile. The list may be incomplete, but is unlikely tc include false 
positives. The equations and the volatilization factor (VF, above) were obtained from the 
draft RAGS IE). Oral potency slopes and refcxnce doses were used for both ord and 
inhaled exposures for volatile  pounds lacking inhalation v?!ues. Inhaled potency slopes 
were substituted for unavsilable o r d  potency slopes only for volatile compounds; inhaled 
RfDs were substituted for unavdable oral RfDs for both volatile and non-volatile 
compounds. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

m BWUU * A n  1OooY 

EFr EDaU ([W IRAall CPS] + [IRWcfl - CPSo)) 
.. 

2 



b. Non-carcinogens: Calculations were based on adult exposure. 

7HQ BWU * ATn 10005 
q 

EFr EDaN - (?I!?!! + !!!!?I 
RfDi RPO 

2. Air (pLe/rn'). Oral potency slopes and references were used where inhalation values were 
not available. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

TR BWull *ATc lo005 
EFr EDall - IRAall - CPSi 

q 

f" 

b. Non-carcinogens: Calculations were based on adult exposure. 

3. Fish (mgkg): 

a. 

b. 

Grcincgens: Calculations were based on adult eqosure. 

TR BWU *ATc 
IRF EFr EDall 9 - CPSo 

1ooO' t 

Non-a-cinogens: Calculations were based on adult exposure. 

IRF EFr EDall - 
1OOO' c 

4. Soil commercialhdustrial (rngC.2): The default exposure assumption that only 50% of 
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult 
occupational exposure. 

3 
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a. Carcinogens: 
T'. BWa- ATc 

EFo* ED0 - - CPSO IRSa 
lo" 2 t 

. .  . .  

b. Non-carcinogens: 
THQ R P J  BWa .ATn 

IRSa EFo - ED0 -- 
lo" 2 t 

5 .  Soil residential (mgkg): 

a. Carcinogens: . alculations were based on combined childhood and adult exposure, 

.TR BWalI - ATc 
IRSall EFr €Dall - CPSo 
lo" 21 h 

b. Non-carcinogens: Calculations were based on childhood exposure only. 

7HQ - R P o  *BWC -Am 
I R S C  EFr EDc - 
lo" "v h 
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